gentisate.
The maximum sum of radioactivity of [7-14C] [7-14C] salicylate is converted quantitatively to [7-14C] gentisate by the cells, and that the gentisate pathway is the principal pathway in the metabolism of salicylate and 1-naphthalenesulfonate in this organism.
Materials and Methods
Growthof organisms'. The bacterium was grown on appropriate carbonsources in a mineral salts medium and nutrient mediumas described in our previous paper.12) Assay of oxidizing activities. The cells (O.D. 2 at 660 nm) grown on nutrient mediumwere incubated with tobias acid (1 mM)at 30°C with shaking and harvested by centrifugation at 4°C at intervals. The cells were resuspended in a curvette containing potassium phosphate buffer (pH 7, 30°C, 1.4ml) to make the O.D. 1.4 at 660nm. The oxygen consumption rate was measured by an oxygen electrode (Yellow Spring Incorp).
Tobias acid, salicylate, and gentisate oxidizing activities were measured by the oxygen consumption rate when the substrate (0.93mM) was injected into the cuvette.
Turnover of radioactive substrates. The preparation of the cells was described previously.12) The cells grown on tobias acid were poured into 5-ml vials with caps and containing 0.8ml of the incubation medium with [7-14C] l-naphthalenesulfonate was used for the substrate, 9p\ of the supernatant was spotted on a TLC plate. After development with solvent 2, the dark blue spots on the TLCplate under ultraviolet light were scraped off and the radioactivities of the powders were measured by LSC.
Chemicals.
[ Changes of substrate-oxidizing activities Changes of salicylate, catechol, and gentisate oxidizing activities were observed during the incubation with tobias acid (Fig. 1) . The experimental procedure is described in Materials and Methods. The gentisate and salicylate oxidizing activities of the cells were elevated in the presence of tobias acid (Fig.  1A ), but catechol oxidizing activity did not change during the incubation. The oxidizing activities to these compounds were kept to constant rates during the incubation in the absence of tobias acid (Fig. IB) The cells were incubated with tobias acid (A) and with no substrate (B). Salicylate (A), gentisate (#), and catechol (O) were injected into the cuvette equipped with an oxygen electrode to make0.93 mM. active gentisate were present in the medium, however, the cells accumulated considerable amounts of two radioactive intermediates in the culture medium. They were identified by HPLCand TLC. The retention times and Rf values of these compounds were similar to those of authentic gentisate and pyruvate, respectively (Fig. 2) . To confirm the identification, the culture mediumwas extracted with ether and methylated by diazomethane. A trace of methylated pyruvate in the methylated sample was also detected by GC-MS(data not shown). The gentisate concentration in the mediumdid not influence the degradation of salicylate, but the accumulation of radioactive gentisate increased more in proportion as the amount of added gentisate was larger (Fig. 3) . [ (Fig. 4) , the radioactive intermediate was not accumulated in the medium. gentisate, but traces of activities (about 30 cpm (0.46%)) were detected on the spot ofcatechol.
Discussion
In our previous paper,12) we described how the cells grown on tobias acid strongly degraded gentisate and salicylate, but converted catechol to a yellow product and accumulated it in the culture medium. In addition,
we have described how both the 
